Cholesterol uptake capacity of Acholeplasma laidlawii is affected by the composition and content of membrane glycolipids.
The composition of the cell membrane of 20 Acholeplasma laidlawii strains grown under identical conditions was studied and correlated with the capacity of these strains to incorporate cholesterol. Membranes of these strains had similar sodium dodecyl sulfate-polyacrylamide gel electrophoresis patterns and contained the same lipid species, but the relative amounts of the major polar lipids varied. Statistical analyses revealed that the glycolipids, monoglucosyldiglyceride, and an unidentified glycolipid (glycolipid-X) succeeded in explaining 90% (R2 = 0.90) of the cholesterol uptake variations. The regression coefficients for both glycolipids were negative (P less than 0.001), indicating that the capacity of A. laidlawii strains for cholesterol incorporation is inversely proportional to the relative amounts of these glycolipids. Accordingly, an increased capacity for cholesterol incorporation was detected upon aging of A. laidlawii cells. The aged cells contained significantly smaller amounts of both monoglucosyldiglyceride and glycolipid-X, and a higher amount of diglucosyldiglyceride. The change in cholesterol incorporation as a response to glycolipid composition and content can be explained by the low solubility of cholesterol in glycolipids as well as by the induction by the sterol molecule of a nonlamellar phase state that will destabilize a membrane structure containing monoglucosyldiglyceride and glycolipid-X.